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DETAILED ACTION 
Claim Objections 

Claim 4 is objected to because of the following informalities: it redundantly recites 
"wherein" (In 1,2). Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Anderson (US 6,661,100) in view of Hayasaka (US 6,809,421). 

3. Regarding claim 1 , Anderson discloses (Fig 2) a semiconductor device, 
comprising: 

a plurality of spaced apart electrodes (connections 205; col 4 In 2) with equal 
cross-sectional areas on a semiconductor chip (200; col 3 In 65), 

a first number of the plurality of electrodes being electrically connected to one 
another to form a first high-current electrode (210) in communication with a power 
supply (VDD; col 4 In 10-12), a second number of the plurality of electrodes being 
electrically connected to one another to form a second high-current electrode (220) in 
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communication with ground (GND; col 4 In 4-6), and wherein a particular signal-routing 
electrode (205) is formed of only one of the plurality of through electrodes; and 

wherein at least one of the first number and the second number is two or greater 
(the number connected in both 210 and 220 is greater than two), so that at least one of 
the first high-current electrode and the second high-current electrode is made up of at 
least two of the electrodes which are electrically connected to one another. 

4. Further regarding claim 1 , Anderson differs from the claimed invention only in not 
disclosing the electrodes are "through" electrodes "linking a front surface of the chip to a 
back surface of the chip". Hayasaka discloses (Fig 4) through electrodes (4; col 10 In 
30-34). It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Anderson by forming at least the peripheral 
electrodes (205, 212, 220) to be through electrodes, as taught by Hayasaka; at least to 
allow stacking and connecting more than two chips (Hayasaka: col 10 In 46-54). 

5. Regarding claim 2, Anderson discloses at least one type of the through 
electrodes is contact through electrodes electrically connected to that semiconductor 
chip (inherent, this must be true, or the device of Anderson would not function). 

6. Regarding claim 3, Anderson as modified by Hayasaka differs from the claimed 
invention only in not expressly disclosing "non-contact" through electrodes. Hayasaka 
discloses through electrodes used only for heat radiation (col 1 1 In 15-16). It would 
have been obvious to a person having ordinary skill in the art at the time the invention 
was made to modify Anderson such that at least one type of the through electrodes is 
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non-contact through electrodes not electrically connected to that semiconductor chip, as 
suggested by Hayasaka; at least to radiate heat (Hayasaka: col 1 1 In 16). 

7. Regarding claim 4, Anderson as modified by Hayasaka discloses both of the first 
number and the second number is two or greater (Anderson: Fig 2), so that each of the 
first (210) and second (220) high-current through electrodes is made up of at least two 
adjacent ones of the through electrodes which are electrically connected to one another, 
whereas the signal-routing electrode (205) is made up of only one of the through 
electrodes. 

8. Regarding claim 5, Anderson as modified by Hayasaka discloses multiple 
stacked semiconductor chips (Hayasaka: col 10 In 46-54), each of the semiconductor 
chips including a semiconductor device according to claim 1 (Hayasaka: Fig 4). 

9. Regarding claim 6, Anderson discloses (Fig 2) a chip-stack semiconductor 
device, comprising: 

a plurality of stacked semiconductor chips (Fig 3A, 3C: 310, 340; col 4 In 35-41), 
each of the semiconductor chips including a plurality of electrodes (205; col 4 In 1-2) 
with equal cross-sectional areas, 

wherein at least one of a first high-current electrode (210) connected to a power 
supply (VDD; col 4 In 10-12) and a second high-current electrode (220) connected to 
ground (GND; col 4 In 4-6) is made up of at least two electrodes which are electrically 
connected to one another (col 4 In 3-4), whereas a signal-routing electrode (205) is 
made up of only one of the electrodes, and 
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at least one of the electrodes is a contact type electrode which is electrically 
connected to the semiconductor chip in which it is formed (inherent, this must be true, or 
the device of Anderson would not function). 

10. Further regarding claim 6, Anderson differs from the claimed invention only in not 
disclosing the electrodes are "through" electrodes "linking a front surface of the chip to a 
back surface of the chip". Hayasaka discloses (Fig 4) through electrodes (4; col 1 0 In 
30-34). It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Anderson by forming at least the peripheral 
electrodes (205, 212, 220) to be through electrodes, as taught by Hayasaka; at least to 
allow stacking and connecting more than two chips (Hayasaka: col 10 In 46-54). 

1 1 . Regarding claim 7, , Anderson discloses (Fig 2) a chip-stack semiconductor 
device, comprising: 

a plurality of stacked semiconductor chips (Fig 3A, 3C: 310, 340; col 4 In 35-41), 
each of the semiconductor chips including a plurality of electrodes (205; col 4 In 1-2) 
with equal cross-sectional areas, 

wherein at least one of a first high-current electrode (21 0) connected to a power 
supply (VDD; col 4 In 10-12) and a second high-current electrode (220) connected to 
ground (GND; col 4 In 4-6) is made up of at least two electrodes which are electrically 
connected to one another (col 4 In 3-4), whereas a signal-routing electrode (205) is 
made up of only one of the electrodes. 
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12. Further regarding claim 7, Anderson differs from the claimed invention only in not 
disclosing the electrodes are "through" electrodes "linking a front surface of the chip to a 
back surface of the chip". Hayasaka discloses (Fig 4) through electrodes (4; col 10 In 
30-34). It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Anderson by forming at least the peripheral 
electrodes (205, 212, 220) to be through electrodes, as taught by Hayasaka; at least to 
allow stacking and connecting more than two chips (Hayasaka: col 10 In 46-54). 

13. Further regarding claim 7, Anderson as modified by Hayasaka differs from the 
claimed invention only in not expressly disclosing "non-contact" through electrodes. 
Hayasaka discloses through electrodes used only for heat radiation (col 1 1 In 15-16). It 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made to modify Anderson such that at least one of the through electrodes 
is a non-contact through type electrode which is not electrically connected to the 
semiconductor chip in which it is formed, as suggested by Hayasaka; at least to radiate 
heat (Hayasaka: col 11 In 16). 

14. Regarding claim 8, Anderson discloses (Fig 2) a chip-stack semiconductor 
device, comprising multiple stacked semiconductor chips (Fig 3A, 3C: 310, 340; col 4 In 
35-41 ), each of the semiconductor chips including a number of electrodes (205; col 4 In 
1-2) with equal cross-sectional areas, 

wherein a number of adjacent connected ones of the electrodes which are 
connected to either a ground terminal (220: GND; col 4 In 4-6) or a power supply 
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terminal (210: VDD; col 4 In 10-12) of that semiconductor chip (200) is greater than a 
number (0) of adjacent connected ones of the electrodes (205) which are connected to 
a particular signal terminal thereof. 

15. Further regarding claim 8, Anderson differs from the claimed invention only in not 
disclosing the electrodes are "through" electrodes "linking a front surface of the chip to a 
back surface of the chip". Hayasaka discloses (Fig 4) through electrodes (4; col 10 In 
30-34). It would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify Anderson by forming at least the peripheral 
electrodes (205, 212, 220) to be through electrodes, as taught by Hayasaka; at least to 
allow stacking and connecting more than two chips (Hayasaka: col 10 In 46-54). 

16. Further regarding claim 8, Anderson discloses the electrodes are connected for 
low impedance (col 4 In 15-18), but differs from the claimed invention only in not 
expressly disclosing determining the number of the through electrodes. It is well known 
that a larger total conductor cross-section results in a lower impedance. It would have 
been obvious to a person having ordinary skill in the art at the time the invention was 
made that the number of the through electrodes be determined in accordance with a 
magnitude of an electric current to be conducted therethrough; at least to reduce 
impedance. 

17. Regarding claims 9-12, Anderson discloses the electrodes are connected for low 
impedance (col 4 In 15-18), but differs from the claimed invention only in not expressly 
disclosing the number of through electrodes used in connecting different numbers of 
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chips. It is well known that a larger total conductor cross-section is used for a longer 
conduction path length to reduce impedance. Anderson as modified by Hayasaka 
discloses a larger number of adjacent semiconductor chips results in a longer 
conduction path length (inherent in the structure of Hayasaka Fig 4). It would have 
been obvious to a person having ordinary skill in the art at the time the invention was 
made that a number of those through electrodes which connect n+1 or more adjacent 
semiconductor chips is greater than a number of those through electrodes which 
connect n adjacent semiconductor chips, where n is an integer more than or equal to 2; 
at least to reduce impedance. 

18. Regarding claims 13-16, Anderson discloses the electrodes are connected for 
low impedance (col 4 In 15-18), but differs from the claimed invention only in not 
expressly disclosing the number of through electrodes is increased with interconnect 
line length. It is well known that a larger total conductor cross-section is used for a 
longer conduction path length to reduce impedance. It would have been obvious to a 
person having ordinary skill in the art at the time the invention was made that the first 
and second number of the through electrodes is increased as an interconnect line 
length through the multiple stacked semiconductor chips is increased; at least to reduce 
impedance. 

19. Regarding claims 17-20, Anderson discloses the electrodes are connected for 
low impedance (col 4 In 15-18), but differs from the claimed invention only in not 



Application/Control Number: 10/668,166 Page 9 

Art Unit: 2811 

expressjy disclosing the number of through electrodes is increased with interconnect 
line length. It is well known that a total conductor cross-section is increased in 
proportion with an increasingly longer conduction path length to reduce impedance. It 
would have been obvious to a person having ordinary skill in the art at the time the 
invention was made that the first and second number of the through electrodes is 
increased in proportion to an interconnect line length through the multiple stacked 
semiconductor chips; at least to reduce impedance. 

Response to Arguments 

20. Applicant's arguments with respect to claims 1-20, filed 02/02/2006 have been 
considered but are moot in view of the new grounds of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew O. Arena whose telephone number is (571) 
272-5976. The examiner can normally be reached on M-F 8:30-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Lee can be reached on (571) 272-1732. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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